The in creased pen e tra tion of dis trib uted gen er a tion (DG) within the past years has been driven by sev eral fac tors, in clud ing the con tin u ous de vel op ment of small gen er at ing units, the need for se cu rity and qual ity of elec tric ity sup ply, as well as the pos si bil ity to avoid costs asso ci ated to elec tric ity trans port losses and build ing new trans mis sion and dis tri bu tion lines. The dis trib uted en ergy sources in clude dif fer ent types of re new able gen er a tion units (small wind turbines, so lar pho to vol taic mod ules, mi cro and small hy dro units), as well as small gen er at ing units us ing nat u ral gas or other fu els (gensets, small gas tur bines, fuel cells). The pos i tive perspec tives for in creased pen e tra tion of dis trib uted en ergy sources are ev i dent keep ing in mind the pos si bil i ties for fur ther use of the waste heat gen er ated in the elec tric ity pro duc tion pro cess by the com bined heat and power sys tems, as well as the aims to in crease the use of re new able energy sources for elec tric ity pro duc tion. For in stance, the Eu ro pean Un ion aims to es tab lish an over all bind ing tar get of 20% share of re new able en ergy sources in en ergy con sump tion by 2020 [1] . The ben e fits of DG and the chal lenges emerg ing from its wider use, have been in the research scope of EU and the other de vel oped coun tries in the past few years. The ac tions of the Krkoleva, A., et al.: Microgrids: The Agria Test Location
In tro duc tion
The in creased pen e tra tion of dis trib uted gen er a tion (DG) within the past years has been driven by sev eral fac tors, in clud ing the con tin u ous de vel op ment of small gen er at ing units, the need for se cu rity and qual ity of elec tric ity sup ply, as well as the pos si bil ity to avoid costs asso ci ated to elec tric ity trans port losses and build ing new trans mis sion and dis tri bu tion lines. The dis trib uted en ergy sources in clude dif fer ent types of re new able gen er a tion units (small wind turbines, so lar pho to vol taic mod ules, mi cro and small hy dro units), as well as small gen er at ing units us ing nat u ral gas or other fu els (gensets, small gas tur bines, fuel cells). The pos i tive perspec tives for in creased pen e tra tion of dis trib uted en ergy sources are ev i dent keep ing in mind the pos si bil i ties for fur ther use of the waste heat gen er ated in the elec tric ity pro duc tion pro cess by the com bined heat and power sys tems, as well as the aims to in crease the use of re new able energy sources for elec tric ity pro duc tion. For in stance, the Eu ro pean Un ion aims to es tab lish an over all bind ing tar get of 20% share of re new able en ergy sources in en ergy con sump tion by 2020 [1] . The ben e fits of DG and the chal lenges emerg ing from its wider use, have been in the research scope of EU and the other de vel oped coun tries in the past few years. The ac tions of the Eu ro pean Com mis sion along with the re search un der taken in re search in sti tu tions and elec tricity in dus try are de scribed in [2] . The other de vel oped coun tries have also been pro mot ing the use of re new able en ergy [3] , have been ex am in ing the ben e fits of DG and have been us ing differ ent modes to pro mote and in crease small scale elec tric ity and heat pro duc tion [4] .
The in creased pen e tra tion of DG has also opened new is sues re gard ing their op er a tion and con trol within the dis tri bu tion net works, es pe cially when a large num ber of these units is installed and op er ates in the net works. Part of the re search per formed so far, usu ally re lates to certain modes of op er a tion of net works with higher DG pen e tra tion, as men tioned in [5] [6] [7] , transient and sta tion ary con di tions [8, 9] and other prob lems. The re search on these is sues has ini ti ated de vel op ment of new con cepts of elec tric ity grids which are able to en com pass a larger num ber of DG units, cre at ing a link be tween pro duc tion and con sump tion us ing new grid ar chitec tures [10, 11] . One of the con cepts which emerged from the re search un der taken in the past few years is the con cept of Microgrids.
Microgrids con cept
The Microgrid en com passes a part of an elec tric power dis tri bu tion sys tem that is located down stream of a dis tri bu tion sta tion and in cludes a va ri ety of DG units, stor age and dif fer ent types of end us ers of elec tric ity and/or heat [12] [13] [14] . The main char ac ter is tic of the Microgrid is that it op er ates within the dis tri bu tion network, but is also ca pable of islanding. The Microgrid is usu ally con nected to the power sys tem by a point of com mon cou pling, which en ables tran sition from grid connected to islanded mode, and more impor tantly, the con trol mode can also shift from grid de pend ant to au ton o mous. From the grid's per spec tive, the Microgrid be haves as a sin gle pro ducer or load, but within the Microgrid, the DG units, the stor age and the loads can be con trolled lo cally, us ing new con trol meth ods. Typ i cal Microgrid struc ture is pre sented in fig. 1 .
The Microgrid de picted in fig. 1 is in ter faced with the dis tri bu tion man age ment sys tem on the me dium volt age level. The Microgrid con cept is based on unique con trol and op er a tion strat e gies, so wider de ploy ment will even tu ally de pend on the de vel op ment of these strat e gies in fu ture. The dif fer ences be tween con trol and op er a tion of Microgrids and con ven tional power sys tems and the novel con trol con cepts are de scribed in de tail in [13] . Mainly, the dif fer ences emerge be cause of the use of DG units which are cou pled to the sys tem by con vert ers, thus requir ing dif fer ent con trol and op er a tion strat e gies from the con ven tional ro tat ing ma chines. On the other hand, the DG units con nected to the Microgrid can be dispachable or non-dispachable, so the con trols, as well as the in ter face of these units to the grid, can also vary to a cer tain level. In or der to es ti mate over all Microgrids ben e fits, apart from in ves ti ga tion of con trol and op er ation con cepts, other is sues in tech ni cal, eco nomic, so cial and reg u la tory ar eas are also be ing addressed.
Pro jects
These is sues cre ated ad di tional chal lenge for re search ers both in ac a demic and in dustrial cir cles. The clus ter formed for in ves ti ga tion of in te gra tion of re new able en ergy sources and dis trib uted gen er a tion com prised of more than 100 part ners (uni ver si ties, re search in sti tutes, enter prises, and oth ers) who were in volved in the fol low ing FP5 pro jects: SUSTELNET, DGNET, INVESTIRE, DISPOWER, MICROGRIDS, and DG FACTS. The re search de vel oped within the frame work of the FP5 pro ject MICROGRIDS con tin ued con se quently in the FP6 pro ject MOREMICROGRIDS [15] . While re search in the first pro ject fo cused on the op er a tion of a single Microgrid, in ves ti gated the con trol tech niques and dem on strated the fea si bil ity of the Microgrids through lab o ra tory ex per i ments, the suc ces sive pro ject ex tended this work on several dif fer ent top ics: in ves ti ga tion of new con trol lers for gen er a tors and loads, de vel op ment of con trol strat e gies, in ves ti ga tion on in te gra tion of multi-Microgrids, as well as in ves ti ga tion of the im pact of Microgrids on ex ist ing power sys tem op er a tion and on fu ture elec tric ity net work de vel op ment through eval u a tion of tech ni cal, eco nom i cal, so cial, and en vi ron men tal ben e fits pro vided by Microgrids [16] . One of the most im por tant as pects of the pro ject is per form ing field tri als of dif fer ent con trol strat e gies on ac tual pi lot Microgrids.
Microgrids test fa cil i ties
The Microgrids con cept is be ing tested on dif fer ent lo ca tions around the world. The test ing fa cil i ties are dis persed in the EU, USA, Can ada, and Ja pan [17] [18] [19] . The di verse test lo cations of fer var i ous pos si bil i ties to test new so lu tions for the Microgrids con cept. So far, these sites have en abled test ing of Microgrids op er a tion with and with out cen tral con trol lers, in clusion of in ter mit tent sources and use of waste heat for dif fer ent pur poses and have pro vided inves ti ga tion of islanding. The test lo ca tions are also used for in ves ti ga tion of ca pa bil i ties for match ing de mand and sup ply, added val ues for con sum ers, as well as of power and en ergy manage ment strat e gies. Apart from con duct ing tests re lated to ac tual Microgrid op er a tion, tests on equip ment and com po nents used in Microgrids are also per formed. The test re sults en able building up ex ten sive data which will be used for in ves ti ga tion of pos si bil i ties for wider de ploy ment of the Microgrids con cept.
Just within the MOREMICROGRIDS pro ject, there are eight test lo ca tions. Six of these sites are ac tual parts of dis tri bu tion grids in var i ous coun tries and the other two are lab o ratory test sites. The ac tual grids en able test ing the Microgrid op er a tion within the ex ist ing grids, both in con nected and iso lated mode of op er a tion. On the other hand, the lab o ra tory tri als are used to test spe cially tai lored Microgrids de vices (con trol lers, pro tec tion re lays) and op er a tion which could not be tested on ac tual grids.
Agria -the pi lot Microgrid in Mac e do nia
The in clu sion of three part ners from Mac e do nia in the MOREMICROGRIDS pro ject en abled spread ing the con cept to an ad di tional re gion in side Eu rope. The pro posed test lo ca tion con sists of a part of the low volt age grid lo cated in a ru ral area, on the pig farm Agria.
The lo ca tion was cho sen based on sev eral in ter est ing as pects it of fered. Farms are signif i cant con tri bu tors to pol lu tion be cause of the large amounts of waste they pro duce daily. Accord ing to the new na tional leg is la tion, farm own ers are al ready re quired to start the In te grated pol lu tion pre ven tion and con trol ne go ti a tions and to ap ply the nec es sary pol lu tion re duc tion mea sures at these types of fa cil i ties by the end of 2014. One of the mea sures to re duce lo cal pollu tion is to ap ply a suit able waste wa ter treat ment (WWT). Not only that WWT is proven to be an ef fi cient way to re duce pol lu tion, but the biogas, as one of the by-prod ucts of the pro cess, can be used to sup ply the lo cal con sum ers with elec tric ity and/or heat.
Pressed by the forth com ing leg is la tion, farm own ers are now in ter ested in pi lot projects in or der to es ti mate the fi nan cial and tech ni cal re quire ments of ap ply ing WWT on their farms. This was one of the main driv ers of the col lab o ra tion with the Agria In dus trial Group, which is the owner of the farm. Their farm was al ready equipped with a waste col lec tor sys tem, a small biodigester, and a gen er a tor, but they were not in op er a tion. The own ers were al ready ac quainted with the idea to use the lo cally pro duced biogas for elec tric ity pro duc tion and sup ply part of the loads on the farm, so they will ingly ac cepted the pro posal to es tab lish and test a pi lot Microgrid on their farm. On the other hand, the pos si bil ity to test a Microgrid with a biogas plant and to ap ply WWT based on an aer o bic di ges tion was the main driver for the Mac e do nian part ners in the MOREMICROGRIDS pro ject to pro pose the lo ca tion as a pi lot Microgrid.
Ba sic in for ma tion
The farm it self con sists of sev eral warehouse-like stalls with ven ti la tion, tem per ature con trol and light ing sys tems, ad min is trative build ing, and few util ity build ings and stor age rooms con tain ing farm equip ment. The farm is con nected to the 10 kV dis tri bution net work through trans former sta tion which be longs to the farm. The pro vi sional po si tion of the ob jects on the farm is de picted in fig. 2 .
The farm is con structed as an in door an imal breed ing sys tem and it al lows for easy Krkoleva Figure 2 . Position of the objects on the Agria farm col lec tion of waste through a waste col lec tion in let. The in let chan nel is used for trans por ta tion of the ma nure to an un der ground tank. The tank is con nected to a biodigester through a pipe system. Two gas hold ers are now placed be tween the digester and a heat ex change sys tem, which are all con nected through sev eral pipes. The gas hold ers were ad di tion ally added to the biogas pro duc tion sys tem in or der to im prove the qual ity of the pro duced biogas. The heat ex change sys tem and the gen er a tor set are placed in a small house in the vi cin ity of the farm. The gen er a tor can use both the biogas pro duced from the waste man age ment on the farm or nat u ral gas, LPG or other sim i lar fu els.
Within the frame work of the pro ject, the biogas pro duc tion pro cess was tested in lab ora tory en vi ron ment, us ing a small pi lot model with ma nure col lected on the farm . Fig ure 3 presents the sep a rate parts of the biodigester on a model sim i lar to the real biogas plant in stalled on the farm.
The tests on the biogas pro duc tion in lab o ra tory en vi ron ment had to be con ducted prior any other ac tiv ity on the farm, in or der to prove the pro ject prac ti cal fea si bil ity and to provide gen eral in for ma tion on ex pected biogas pro duc tion. The lab o ra tory tests were per formed by the Bio en gi neer ing team. They re ferred to ex am i na tion of op ti mal biogas pro duc tion technol ogy and in ves ti ga tion of its qual ity.
The tests en abled to de ter mine the op ti mal starter cul ture for the an aer o bic di ges tion. The op ti mal fer men ta tion tem per a ture for higher biogas pro duc tion was also de ter mined. Af terwards, the qual ity of the pro duced biogas was ex am ined. The chem i cal anal y ses were con ducted in ac cor dance with the Amer i can Pub lic Health As so ci a tion stan dard. The fol low ing pa ram e ters were mon i tored: to tal dry, or ganic and min eral mat ters, to tal ni tro gen, chem i cal ox y gen de mand (COD), bio chem i cal ox y gen de mand (BOD 5), ni trite, am mo nium ni tro gen, and phos phates. The lab o ra tory tests proved that biogas with ap pro pri ate qual ity was pro duced. These anal y ses also en abled de ter mi na tion of op ti mal dry mat ter con cen tra tion of the waste wa ter in or der to achieve higher biogas pro duc tion.
Af ter fin ish ing the lab o ra tory tests, the ac tions for the biogas re ac tor ac ti va tion on the test lo ca tion have be gun. The tests in di cated that the un der ground tank should be re placed by a better one, so biogas hold ers with size cal cu lated from the lab o ra tory test re sults have been designed and man u fac tured and than, con nected to the biogas re ac tor and the gen er a tor. These activ i ties were con cluded with ad di tional safety tests and mea sure ments, af ter which the biogas pro duc tion was suc cess fully tested on the lo ca tion. Ac cord ing the first tests and the anal y ses of the ex pert team form Bio en gi neer ing, the daily biogas pro duc tion on the farm is es ti mated to 460 m 3 , with av er age cal o rific value of 25.5 MJ/m 3 .
Figure 3. Equipment for biogas production 1 -recipient shaft, 2 -methanogenic zone, 2-1 -primary sedimentation, 3 -effluent and secondary sedimentation zone, 4 -biogas collecting chamber, pool 1 -de-nitrification pool, pool 2 -nitrification pool, ST -sedimentation tank

Pi lot Microgrid de sign
The pi lot Microgrid en com passes a part of the ex ist ing low volt age grid on the farm, in clud ing few loads and a gener a tor. It is en vis aged that the loads within the Microgrid will be sup plied either by grid elec tric ity, or by elec tric ity pro duced by the gen er a tor us ing the biogas from the waste wa ter treat ment.
The pi lot Microgrid is de picted in fig  4. The biogas pro duc tion pro cess it self re quires two elec tric pumps, one used to cir cu late the biogas through a set of heat ex change pipes when the am bi ent temper a ture is low and the other for mix ing the ma nure. Ini tially, the ma nure is collected in a ce ment un der ground ba sin where it is mixed and trans ferred into the digester. Af ter the an aer o bic di ges tion, the pro duced biogas es capes the digester through a pipe con nected to the biogas hold ers, from where it is di rected to the gen er a tor. Dur ing win ter time, a heater is also needed in or der to pro vide ap pro priate con di tions for con tin u ous biogas produc tion.
The biogas un der pres sure is fed in the gen er a tor by a pipe end ing with an inlet valve. There is no ad di tional res er voir for the gas and the en gine is equipped with gas pres sure reg u la tor and a shut off valve. Ac cord ing the equip ment spec i fica tion, the gen er a tor uses 3.9 m 3 per hour when fully loaded and 2.0 m 3 per hour when it is 50% loaded. The gen er a tor is ap pli ca ble for sup ply ing con tin u ous elec tri cal power at vari able load, but no over load is per mit ted on gen er a tor's rat ings. The gen er a tor data are presented in tab. 1.
The loads are con nected by ca bles to the main switch box and the switches al low two sup ply pos si bil i ties: by the lo cal DG pro duc tion unit or by the dis tri bu tion grid. The switches also al low part of the loads to be con nected to the grid and the rest to the gen er a tor, de pend ing on the biogas pro duc tion pro cess, i. e. weather the pumps and the heater are needed si mul ta neously. The loads com prise a pump, lo cated in the vi cin ity of the last stall and a part of the light ing and ven ti la tion sys tem in the stalls. The loads are sit u ated ap prox i mately 200 me ters from the house where the main switch board and the gen er a tor are placed. 
Pi lot tests and re sults
The tests were done ac cord ing pre vi ously de vel oped test sce nar ios and mea sure ment pro ce dures. The biogas pro duc tion tests were the first set of tests per formed on the farm. These tests were fol lowed by gen er a tor tests and fin ished with Microgrid op er a tion tests. Some of the test re sults are pre sented in the fol low ing sec tion.
Biogas pro duc tion tests
The biogas pro duc tion tests were per formed us ing 38 m 3 of waste wa ter. The site mea surements showed biogas daily pro duc tion of 10-16 m 3 , with av er age cal o rific value of 21.6 MJ/m 3 , which is a lit tle be low the es ti mated val ues from the lab o ra tory tests. On fig. 5 , the biogas pro duc tion at the test lo ca tion in eight con sec u tive days and the en ergy pro duced from the biogas in that pe riod are pre sented.
The biogas pro duc tion pro cess is af fected by weather con di tions, but the field tests proved it is a rather sta bile cy clic process hav ing its peak days at the first 5-6 days since the be gin ning of the an aero bic di ges tion, i. e. af ter feed ing the un der ground tank with waste wa ter. The biogas pro duc tion decreases slowly and the whole pro cess ends in about 30 days, when the sys tem needs to be fed with waste wa ter again.
Gen er a tor tests
The gen er a tor tests were un der taken in or der to assess the gen er a tor be hav iour, con sider ing dif fer ent op er at ing con di tions. Prior test ing the gen er a tor op er a tion with the biogas produced on the lo ca tion, it was tested with liq ue fied pe tro leum gas (LPG) in or der to de ter mine if there were any faults on the equip ment. These tests showed mi nor faults which were re solved rather quickly. The tests also proved that the gen er a tor is pre pared for fur ther test ing within the Microgrid it self. The tests pre sented in the next sec tion pro vide in for ma tion on gen er a tor be haviour within the pi lot Microgrid.
Microgrid op er a tion tests
The ob jec tives of the Microgrid op er a tion tests were to val i date iso lated op er a tion and in ves ti gate net work har mon ics. In or der to achieve the pro ject ob jec tives, the Microgrid was oper ated in iso lated mode and the tests were done with un bal anced three phase loads con sisted of mo tors and heat ers. The mea sure ments of volt ages, cur rents, ac tive and re ac tive power, power fac tor, to tal har monic dis tor tion (THD), and fre quency were done us ing net work re corder type Iskra-MIS MC 750. The net work re corder, shown in fig. 6 , is intended for mea sur ing, ana lys ing and mon i tor ing sin gle-phase or three phase elec tri cal power networks. It is fully com pli ant with the SIST EN 61010-1, 60529, 50160, 62052-11, and 62052-21 Stan dards [20] . The mea sure ments were done ac cord ing to ear lier pre pared re cord files which en able mea sure ment and cal cu la tion of the needed net work data. The re cord files and mea surement pro ce dures are ex plained in de tail in [21] .
Microgrid op er a tion with three phase un bal anced loads
The first set of tests was un der taken with the aim to check the Microgrid op er a tion with three phase un bal anced loads. This Microgrid would nor mally op er ate as un bal anced three phase net work, so this is the main rea son for per form ing these tests. Heat ers with po ten ti om eters were used to sim u late un bal anced loads on three phases. The net work me ter was used to measure and re cord the net work pa ram e ters, ac cord ing the de fined mea sure ment pro ce dures.
At the be gin ning, the three phases were equally loaded, with about 1.8 kW. Shortly after, the loads were re duced con sid er ably and than, each of the phases was loaded in a man ner that al lows the Microgrid to op er ate as an un bal anced net work. In the first 30 min utes, the highest load was switched on the sec ond phase. The sim i lar pro ce dure was re peated again in the next 30 min utes, but higher loads were switched both on the first and the sec ond phase. The pro cedure for in creas ing loads ended with grad u ally switch ing the loads on the third phase. In the last hour of the test, the re verse pro ce dure was per formed, i. e. the loads were gradu ally re duced. The whole pro cess is pre sented on fig. 7 , which shows the active and re ac tive pow ers on all three phases dur ing the test. The val ues presented on fig. 7 are 15 min ute av er age val ues. Dur ing the tests sev eral net work param e ters were re - corded and the anal y ses showed that they were all kept in rel a tively small mar gins . Fig ure 8 pres ents the av er age val ues of phase to neu tral volt ages in re la tion to switch ing loads.
As shown in fig. 8 , the phase volt ages change slightly when the ad ditional load is switched on and off in the net work, but the val ues are kept in very nar row mar gins. Sim i larly, the cur rents in all three phases were also re corded and pre sented in fig. 9 , again as 15 min ute av er age val ues.
The fre quency is one of the most im por tant pa rame ters for the iso lated mode of op er a tion. The mea surements have proven that dur ing switch ing the loads on and off, the fre quency changed, but in a rather small mar gin, i. e. in the range of 50.05-50.11 Hz, which is ac cept able for isolated grids. The mea sured fre quency is pre sented in fig. 10 . The fre quency changes slightly when load is switched on or off, as it hap pens for ex am ple at 10:00 h when loads are switched on in phases 1 and 3 and about 1 kW is switched off in phase 2.
The mea sured pa ram eters have proven that the net work dur ing the tests per formed sat is fac to rily. The volt ages were kept in nar row mar gins due to the gen er a tor's au to matic volt age reg u la tor [2] which main tains the voltage within ±0.5% for three phase and ±1.0% for sin gle phase at steady-state from no load to full load. The volt age reg u la tor also pro vides fast re cov ery from tran sient changes. Be side the voltage reg u la tion, the gen er a tor is ca pa ble of nor mal op er a tion with fre quency vari a tion of ±2.5% for con stant load and no load to full load.
Dur ing the tests, THD mea sure ments were also con ducted. The to tal volt age and current har monic dis tor tion were mea sured. The re sults showed that the mea sured val ues were within the lim its de fined in in ter na tional stan dards. Fig ure 11 pres ents the mea sured to tal voltage har monic dis tor tion values (THD u). It is im por tant to no tice that the gen er a tor itself pro duces cer tain waveform dis tor tion which should be less than 4%. The mea sured volt age THD is well within the lim its adopted in the in ter na tional stan dards for volt age char acter is tics in pub lic dis tri bu tion sys tems [22] , be cause accord ing the EN 50160 standard, THD u in LV net works should be less than 8%.
Ex am ple of 12 hour Microgrid op er a tion
In this sec tion, the mea sure ments and re sults of 12 hour iso lated Microgrid op er a tion are pre sented. Dur ing the test pe riod the num ber of loads changed, i. e. some of the loads were switched on and off for the pur poses of the tests. The mea sure ments un der taken dur ing the test pe riod proved that the Microgrid was per form ing ad e quately and that it is capa ble to sup ply the loads with qual ity power. The mea sure ments showed that the fre quency was kept at 50.1 Hz, show ing slight changes with in crease or decrease of load. Keep ing frequency in tight lim its is very im por tant is sue in iso lated mode of op er a tion. The frequency mea sure ments and to tal ap par ent power are pre sented in fig. 12 . The tests have also showed that the volt age can be kept in nar row mar gin when switch ing loads on and off. In fig. 13 the phase-to-ground voltages in the three phases are pre sented. The voltages are shown in re la tion to ap par ent power in or der to fol low more clearly the load changes in the network.
As shown in fig.13 , the volt age at phase one slightly drops when approx i mately 3 kW load is switched on at 10:45 h, mostly on phase 1. The volt age in the same phase rises as the load is dras tically re duced at 12:30 h. Sim i lar be hav iour can be mon i tored during the whole 12 hour op er a tion.
The THD u mea sure ments were also per formed in or der to in ves ti gate power qual ity dur ing iso lated op er a tion. As pre sented in fig. 14, av er age THD u var ies around 2.4%, which is ac ceptable, as ac cord ing the EN 50160 stan dard, the limit for THD u is 8%. Ad di tional re sults from differ ent tests are avail able in [21] .
Con clu sions
The pi lot Microgrid is the first grid of that type in Mac e do nia and is used to test and pro mote the Microgrid con cept in the coun try and in the wider re gion. The test fa cil ity al lows per form ing dif fer ent tests and col lect ing ex ten sive base of in for ma tion re gard ing the be hav iour of the grid un der dif fer ent op er at ing con di tions. This test fa cil ity also pro vides con di tions to test the waste wa ter treat ment pro cess and the biogas pro duc tion pro cess based on an aer o bic di gestion. The test lo ca tion will be fur ther used to pro mote the new tech nol ogy and to in ves ti gate the pos si bil i ties for rep li ca tion on other sim i lar lo ca tions, thus pro vid ing syn ergy be tween re newable en ergy pro jects and ag ri cul ture.
The test lo ca tion also proved that Microgrids with biogas plants can be suc cess fully im ple mented on other sim i lar lo ca tions in the coun try and in the wider re gion. In ad di tion, the ben e fits of heat and elec tric ity pro duc tion in biogas plants can im prove ful fil ment of the en viron men tal stan dards re lated to farm waste man age ment and green house gases re duc tion. 
